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Dermatophytes are common pathogens of skin but rarely cause invasive disease. We present a case of deep
infection by Trichophyton rubrum in an immunocompromised patient. T. rubrum was identified by morpholog-
ical characteristics and confirmed by PCR. Invasiveness was apparent by histopathology and immunohisto-
chemistry. The patient was treated successfully with itraconazole.
CASE REPORT
A 56-year-old male was admitted for evaluation of elevated
erythrocyte sedimentation rate (ESR), anemia, and multiple
subcutaneous nodules on both legs. The patient was under
close medical supervision due to an autoimmune disease with
liver, cardiac, and lung involvement.
His medical history included pericarditis (27 years before
admission), and a profound jaundice after a respiratory infec-
tion treated with cefuroxime (3 years before admission). Se-
rology was negative for hepatitis viruses and positive for anti-
parietal, antinuclear, and antineutrophil cytoplasmic
antibodies. Liver biopsy revealed a profound destruction of
liver architecture, fibrosis, active inflammation, and cholesta-
sis. Treatment with steroids was followed by a good clinical
response and normalization of liver enzymes. Attempts to
wean the patient from steroids including administration of
azathioprine and cyclosporine failed, and during the 2 years
prior to admission he received both prednisone and cyclospor-
ine. Several weeks before admission, he was evaluated for a
chronic cough. He had undergone a transbronchial biopsy that
disclosed chronic inflammation and thickening of the base-
ment membrane, without any specific diagnosis, but responded
to an increase of the dose of steroids. A few weeks later, while
trying to taper the steroids, he developed multiple, hard cuta-
neous nodules, distributed mainly on the lower limbs. Some
later softened and discharged caseous material spontaneously.
Other underlying conditions included glucose-6-phosphate
dehydrogenase deficiency, nephrolithiasis, benign prostate hy-
pertrophy, bilateral inguinal hernia repair, and osteoporosis.
On admission, medications included prednisone (10 mg
once a day [QD]), cyclosporine (100 mg QD), ursodeoxycholic
acid (300 mg twice a day), alendronate (10 mg QD), omepra-
zole (20 mg QD), and calcium (600 mg) and vitamin D (0.25
g) once daily. On physical examination, rhonchi were heard
over both lungs. A few hard, mobile subcutaneous nodules
were present on both lower limbs, mainly around the knees and
thighs (Fig. 1a), and the sacral area. Some of these nodules
were purplish and soft. Onychomycosis was present on the feet
and both hands (Fig. 1b and c).
Laboratory test results were as follows: ESR, 80; hemoglo-
bin level, 10.8 g/dl; leukocyte count, 7,900/l (42% granulo-
cytes); albumin level, 34 g/liter; total protein level, 83 g/liter;
liver enzyme levels, normal.
Two of the patient’s nodules were excised. A granulomatous
inflammatory reaction was present in the dermis and hypoder-
mis. It was composed of monocytes, macrophages, multinucle-
ated giant cells, and rare neutrophils (Fig. 2). Septate hyphae
were revealed by both periodic acid-Schiff staining (PAS) and
Gomori methamine staining (GMS) inside and outside the
macrophages. Immunohistochemistry was performed by the
avidin-biotin-peroxidase method (3, 22). Antibodies are listed
in Table 1. A majority of the inflammatory cell infiltrate was
composed of Mac 387 CD68 macrophages, which outnum-
bered the CD45 lymphocytes. Factor XIIIa dermal dendro-
cytes were present only in the surrounding connective tissue.
Fungal hyphae were labeled by anti-Mycobacterium and anti-
Trichophyton antibodies (Fig. 2). Immunostaining for Aspergil-
lus and Fusarium spp. was negative.
Specimens of pus and nodules were cultured on potato dex-
trose agar (Difco Laboratories, Detroit, Mich.). Trichphyton
rubrum was identified according to its characteristic morphol-
ogy on Trichphyton agar (Difco): granular white colonies with
blood-red reverse and production of clavate to pyriform mi-
croconidia (5). This identification was confirmed by a PCR-
based typing method that analyzes variations in numbers of
repetitive elements in the nontranscribed spacer region of the
rRNA gene repeats (Fig. 3) (11). This PCR test, using two
* Corresponding author. Mailing address: Department of Clinical
Microbiology and Infectious Diseases, Hadassah—Hebrew University
Medical Center, P.O. Box 12000, Jerusalem 91120, Israel. Phone: 972-
2-6776592. Fax: 972-2-6419545. E-mail: Itzhack.Polacheck@huji.ac.il.
5298
 at UNIV DE LIEG
E on M






different sets of primers, is specific for T. rubrum (and very
closely related species such as Trichphyton violaceum). This
isolate was type TRS1-I, TRS2-II, which is a very common T.
rubrum type (11) (TRS1 type data not shown). This PCR failed
to amplify any product from DNA extracted from the paraffin-
embedded tissue.
The patient was treated with itraconazole at 400 mg/day for
1 month, followed by 200 mg/day for two more months until
FIG. 1. Clinical signs at admission. (a) Multiple firm nodules can be seen over the patella. A softer, purple nodule can be seen on the thigh.
(b) Onychomycosis of feet. (c) Onychomycosis of both hands.
FIG. 2. Histology of nodules. (a) Granulomatous reaction with many multinucleated cells (hematoxylin-eosin stain). (b) Typical fungal hyphae
within the granuloma (PAS stain). (c) Pleomorphic fungal hyphae as seen by GMS staining. (d) Immunohistochemistry with an anti-Trichophyton
antibody showing intracellular hyphae.
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complete disappearance of the nodules and healing of the
onychomycosis. After 1 year of follow-up, there was no sign of
any clinical or mycological recurrence.
Dermatophytes are common fungal pathogens that produce
mainly superficial infections of the skin, nails, and hair. One of
the most prevalent species of this group is T. rubrum (7, 20).
Rarely, these pathogens cause a more aggressive and invasive
form of infection (1, 4, 6, 9, 14, 18, 19) that may present in one
of three major patterns, as follows. (i) Majocchi’s granuloma
(nodular granulomatous perifolliculitis), described more than
a century ago (13), is an infection of dermal and subcutaneous
tissue, related to disruption of hair follicles and spillage of
fungi into the dermis, which produces a granulomatous inflam-
mation. Both immunocompetent and immunosuppressed pa-
tients may be affected by this type of infection (4, 17). (ii) In
deep or invasive disease, invasion is limited mainly to the
extremities, and there is subcutaneous involvement without
involvement of other internal organs (4). Patients with this
syndrome are usually immunocompromised hosts (4, 9, 14).
(iii) In exceptional instances, generalized invasive dissemi-
nated infection with dermatophytes has been reported (2, 10,
12, 16, 21).
Our patient had a deep infection with T. rubrum. An exten-
sive workup revealed no evidence for disseminated disease in
the liver, bone marrow, or lungs. In patients who have super-
ficial infections with dermatophytes, culture from subcutane-
ous tissue may be contaminated and thus lead to a misdiagno-
sis of invasive infection. In our patient, the fungus was
observed histologically inside the granuloma. The antibody
called “anti-Mycobacteria” attached to the hyphae. This anti-
body is indeed nonspecific but very sensitive in detecting var-
ious microorganisms, including fungi (22). In the present case,
the fungi were identified as a Trichophyton sp. by immunohis-
tochemistry using a more specific antibody. Furthermore, the
species was confirmed by its typical morphological character-
istics on culture and by PCR-based molecular typing. Since
patients with this type of infection are found only rarely, it is
difficult to establish risk factors for invasiveness. Some authors
have suggested that specific T-cell immunity is involved (1), but
virulence factors of the specific pathogen may also be impor-
tant. In our patient, the deep infection occurred while he was
on immunosuppressive treatment with steroids and cyclospor-
ine. The source of infection may have been the onychomycosis,
which creates a huge reservoir of fungal propagules that may
be at the origin of an invasive mycosis in immunocompromised
patients (3, 8, 15).
It has been suggested that treatment for deep invasive in-
fection with Trichophyton should include either itraconazole or
terbinafine (4), and in some severe cases, surgical debridement
is also required. Our patient responded well clinically and
mycologically to prolonged use of itraconazole, with a gradual
reduction in the size and number of nodules until none was
palpable at the end of treatment, and has remained disease
free 1 year postinfection.
In conclusion, we have presented a case of locally invasive T.
rubrum infection diagnosed by histopathology, immunohisto-
chemistry, and culture. This fungus was identified by morpho-
logical characteristics, and the identification was further con-
firmed by PCR-based molecular typing. To our knowledge, the
case presented is the first in which immunohistochemistry and
molecular typing were used in the diagnosis of such an invasive
fungal infection.
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